The paper deals with the taxonomy and diversity within the genus Ficus occurring in Katerniaghat Wildlife Sanctuary based on extensive field and herbarium studies. The genus comprises 11 species in the study area contrary to the earlier report of 8 species.
Introduction
Wildlife sanctuary plays an important role in the conservation of plants as well as animals diversity. The forest of Katerniaghat was declared as wildlife sanctuary in 1975 by government of India. Katerniaghat Wildlife Sanctuary (KWS), a moist deciduous forest in the Upper Gangetic Plains of Bahraich district in the province of Uttar Pradesh, India is situated between 27˚41'-27˚56' N & 81˚48'-81˚56' E with elevation ranges from 116-165 m along the southern border of the Himalayan kingdom Nepal. It is a dense patch of 40 km long and 10 km wide with an area of 440 km 2 which has been divided into five zones. Since the sanctuary was not thoroughly explored in the past, the entire area has been selected to assess the plant diversity available there, so that any conservation programme required in the future could be implemented in proper way. The present study which highlights the taxonomy and diversity of the genus Ficus L. available within the sanctuary area forms a small part of the entire flora. The extensive survey and collection of the plants since last two years reveal that as far as the number of species is concerned the genus Ficus L., commonly know as ' Fig', is the largest genus in the sanctuary area and plays important role in the forest ecosystem being a keystone species. During investigation some identification and nomenclatural problems were also encountered within the species of Ficus occurring there.
Ficus is considered most conspicuous but problematic genus due to its minute flowers present inside the closed fleshy receptacle (i.e. scyconium). The genus comprises about 750 species throughout the world (Corner [1, 2] ; Berg [3] ; Berg & Corner [4] ; Ronsted et al. [5, 6] ) and about 120 species in India (King [7, 8] ). In the present study 11 species of Ficus have been reported from the study area contrary to the earlier report of 8 species (Maliya & Datt [9] ; Khanna et al. [10] )). Even in the previous works also only 7-8 species of Ficus were recorded from the entire Bahraich district (Saini [11] ; Panigrahi et al. [12] ) in which the sanctuary area falls. Although, Ficus microcarpa L. f. has been reported by Panigrahi [12] from sanctuary area (Nishangarha range), however, the same was not noticed in the present study. The voucher specimen of Ficus microcarpa L. f. was also not traced out at BSA where Panigrahi et al. [12] have deposited their specimens. In the sanctuary area F. palmata subsp. virgata is available, while the same has been identified as F. carica in previous work (Maliya & Datt [9] ). Ficus carica is a native of Western Asia and found in India only in cultivation. Further, Ficus repens is quite distinct from F. heterophylla hence, treated here separately with a correct nomenclature F. assamica. F. retusa var. nitida has been collected for the first time from the sanctuary.
Out of 11 species of Ficus recorded in the present study, one species each belongs to herbs (F. assamica) and straggling shrubs (F. heterophylla) and the remaining species to shrub to big free standing trees (F. benghalensis, F. hispida, F. palmata subsp. virgata, F. racemosa, F. religiosa, F. retusa var. nitida, F. rumphii, F. semicordata and F. squamosa) . F. palmata subsp. Virgata shows wide range of variations in its habit which range from small shrub to medium-sized tree. In overall gross morphology, F. palmata subsp. virgata, F. assamica and F. heterophylla exhibit maximum diversity especially in their leaves, peduncles and figs. The position of the development of figs and fig bearing peduncles are quite variable from plant to plant in F. semicordata. Among all species F. hispida has been found more common especially in low land and moist areas in mixed forest whereas F. retusa var. nitida has been seen with only two plants. The main associates of figs in the sanctuary area are: Bombax ceiba, Mallotus nudiflorus, Mallotus philippensis, Syzygium cumini, Miliusa tomentosa etc.
All species have been critically examined and detailed taxonomic information such as recently accepted botanical name with common synonyms, Hindi vernacular names, description, phenology, ecology, uses and reference to voucher specimens have been provided. A dichotomous bracketed key to the species along with line drawings has also been prepared for easy and quick identification. The voucher specimens of all species have been deposited at LWGfor future reference. Inflorescence axis up to 6 feet long, chiefly develop surrounding base or in middle of trunk in cluster; leaf lamina quite rough on touch , obliquely semisagittate at base, serrate along margins; figs tomentose, brown wart like structure present on body, light pink at maturity; tepals 5 in female flowers, free, entire along margins 10. F. semicordata 4b) Inflorescence axis up to 25 cm long, chiefly develop throughout main trunk and branches in cluster; leaf lamina smooth on touch, rounded or cuneate at base, entire along margins; figs pubescent, brown wart like structure absent on body, red at maturity; tepals 3 in female flowers, jointed at base, irregularly dentate or serrate along margins 6. F. racemosa 5a) Leaves dentate to serrate along margins 6 5b) Leaves entire along margins 8 6a) Petioles 5-10 mm long, quite shorter than leaf lamina; figs ellipsoide or globular with 0-3 mm long stipe 3. F. heterophylla 6b) Petioles 4-6 cm long, almost equal to leaf lamina; figs pyriform with 8-5 mm long stipe 7 7a) Herbs or small shrubs, 30-60 cm high; stem unbranched; lamina entire or up to 4-lobed, obliquely cordate base; pistillode flowers present; stamen in male flowers 1 1. F. assamica 7b) Large shrubs or small trees, 1-3 m tall; stem branched; lamina entire, cordate at base; pistillode flowers absent; stamens in male flowers 3-5 5. F. palmata subsp. virgata 8a) Leaves thick in texture, obtuse at apex; aerial prop roots present and touch the ground 2. F. benghalensis 8b) Leaves membranous in texture, acute to caudate at apex; aerial prop roots absent 9 9) Petioles up to 1 cm long, less than 1/3 of the leaf lamina; lamina 7-9 × 3-4 cm, elliptic or sometimes obovate, cuneate at base .8. F. retusa var. nitida 9b) Petioles 4-12.5 cm long, more than 1/3 of the leaf lamina; lamina 11-18 × 6-12.5 cm, ovate to broadly ovate, truncate, obtuse or rounded at base 10 10) Leaf lamina, ovate, acuminate at apex; petioles 4-8 cm long; basal bracts 3; figs undepressed globose; gall and female flowers with 3 spatulate tepals 9. F. rumphii 10b) Leaf lamina broadly ovate, abruptly caudate at Trees, erect often epiphytic at first, 30-40 m tall, evergreen, prop aerial roots arising from main trunk and branches; milky latex present; bark greyish-white; blaze pale-pink or cream, moderately hard. Stipules 1.5-2 × 1 cm, triangular, entire along margin, acute at apex, coriaceous in texture, minutely pubescent outside, glabrous inside. Leaves spirally-alternate, 11-35; lamina 14-27 × 10-17 cm, ovate, elliptic or suborbicular, rounded or subcordate at base, entire along margin, obtuse at apex, pubescent when young, glabrous above and glabrous or minutely pubescent beneath at maturity, puberulous along margin; mid vein prominent and reaches up to apex, basal nerve 3-7, reaches up to 1/3 to 1/2 of the lamina, secondary nerves 5-7 pairs, generally forked towards margin; reticulations distinct on both sides; petioles 3-5 cm long, stout, generally pubescent. Basal bracts 3, 14-17 × 6-13 mm, almost concealed, ovate to rounded, truncate or suborbicular at base, entire along margin, acute or obtuse to round at apex, pubescent at outside, glabrous or minutely pubescent at inside. Fig body ses sile, axillary, in pairs, globose, 1-1.5 × 1.5-2 cm, puberulous, red when ripe. Interfloral bracts 1-3 mm long, club or slightly triangular in shaped, flat, entire along margin, obtuse to acute apex. Male flowers distributed throughout, 2-4 mm long; pedicel ca. 2-3 mm long, glabrous; tepals 3, 1 × 1 mm, broadly ovate to elliptic, entire along margin, acute to obtuse at apex, glabrous, anthers slightly mucronal. Gall flowers ca. 4 mm long; pedicel ca. 2-3 mm long; tepals 4, 1-2 × 1 mm, ovate to elliptic, rounded or oval at base, entire along margins, acute at apex, glabrous; ovary sessile or subsessile, pyriform; style subterminal or lateral, minute; stigma clavate. Fe-male flowers ca. 2-4 mm long, mostly sessile; tepals 3, 1-2 x 1 mm, elliptic to ovate, broadly ovate at base, entire along margins, acute to acuminate at tip, glabrous; ovary sessile, ovoid or pyriform; style 1.5-2 mm long, subterminal; stigma normal or clavate.
Key to the Species
Flowering & Fruiting: Apr. -Jun. Distribution: India (Planted or running wild throughout), Bangladesh, Nepal, Pakistan, Sri Lanka. Introduced and widely cultivated in tropics and elsewhere.
Uses: The root fibres are given in gonorrhoea. The milky juice is useful in piles, diseases of nose and gonorrhoea. This is also externally applied for pains and bruises, in rheumatism, to cracked or inflamed soles of the feet, to the teeth and gums as a remedy for toothache and for the skin diseases. The tender ends of the hanging roots are given for obstinate vomiting. The aerial root is useful in gonorrhoea, syphilis, biliousness, dysentery and inflammation of the liver. The infusion of the bark is supposed to be a powerful tonic and is considered to have specific properties in the treatment of diabetes and infusion of small branches is useful in haemoptysis. The leaves are good for ulcers and leprosy (Kirtikar & Basu [15] ).The leaves are commonly used as fodder for elephant (Srivastava [16] ). The Aerial pillar roots are durable under water and used as well-curbs (Fischer [14] Ecology: Common in moist grassy lands and also near water bodies like ponds, lakes, rivers.
Uses: The juice of the root is useful in colic pain. The bark of the roots, which is very bitter, is taken for the treatment of cough & asthma after pulverizing and mixing it with coriander seeds. The extract of the leaves with milk is useful in dysentery. The leaves are also used as sand paper. The fruits are eaten by local people (Duthie [13] ; Kirtikar & Basu [15] Leaves 10-31 × 7-10 cm, decussate opposite, ovate-oblong, cuneate at base, dentate, denticulate or sometimes entire along margins, hispid-scabrid on dorsal surface, hispid-pubescent on ventral surface; midrib prominent, reaches up to apex; basal veins 2-4, reaches up to 1/3 of the lamina; secondary veins 4-9 pairs; petiole 2-6 cm long, puberulous. Receptacle 2-4.5 cm long, fascicled on the stem or leafy shortened branchlets from the old wood. Basal bracts 3, 3-4 × 2-3 mm, triangular to elliptic, entire along margins, obtuse at apex, puberulous at outside, scabrous inside. Fig body 1 cm, triangular, truncate at base, entire along margins, acute at apex, glabrous except inner basal surface. Leaves 8-18.5 cm, alternate; lamina 5-12.5 × 5-12 cm, broadly ovate, cordate at base, serrate along margins, acute to obtuse at apex, scabrous above, tomentose below, subcoriaceous in texture, midrib single, reaches up to apex, prominent on both sides; basal veins 3-7, reaches up to 1/3 to half of the lamina; secondary veins 5-8 pairs; petiole 3-6 cm long, puberulous. Receptacles 2-2.5 cm long, axillary, solitary; peduncle 3-5 mm long, tomentose. Basal bracts 3, ca. 2 × 1.6 mm, triangular, entire along margins, acute at apex, tomentose outside towards base, glabrous inside. Fig body 10-14 Uses: The figs are demulcent and laxative. They are mostly used as diet in cases of constipation and in diseases of the lungs and bladder. They are also used as poultices (Kirtikar & Basu [15] Stipules 10-15 x 3-5 mm long, deciduous, triangular, entire along margins, acute at apex, pubescent outside, glabrous inside. Leaves 9-22 cm long, alternate; lamina 6-14 × 3.5-8 cm, elliptic to ovate, rounded or cuneate at base, entire along margins, acute at apex, pubescent both sides; mid vein prominent; basal vein 1 pair, reaches up to ca. 1/3 of lamina; secondary veins 4-8 pairs; reticulation distinct; petiole 1.5-6 cm long, minutely pubescent when young, becoming brown and scurfy at age. Receptacles clustered on up to 25 cm long leafless branchlets on main trunk and branches; peduncle ca. 1 cm long, pubescent; puberulous when young. Basal bracts 3, green, greenish pink or mauve, 2-3 × 2 mm, triangular or broadly ovate, obtuse to rounded at apex, pubescent outside, glabrous inside. Fig body 35-50 Uses: Root is useful in hydrophobia, dysentery and diabetes. The bark is used in asthma and piles and as a wash for wounds also. The unripe fruit is useful in cough, biliousness, leucorrhoea and blood diseases. The ripe fruit is useful in blood diseases, biliousness, burning sensations, fatigue, urinary discharges, thirst, leprosy, menorrhagia, nose bleeding, chronic bronchitis, dry cough, loss of voice, diseases of the kidney and spleen and in the preparation of cold jelly. The milk is aphrodisiac and vulnerary and used in inflammations, also administered in piles and diarrhoea and in combination with sesame oil in cancer (Kirtikar & Basu, [15] ). The leaves are chopped and given to cattle and elephant as fodder. Wood is not durable but used as well curbs as well as in doors, cross pieces for carts, rice mortars, matchboxes (Anonymous [17] ).
Notes: On the basis of shape and pubescence nature of leaves King [7] has identified four varieties in F. glomerata (viz. var. chittagonga (Miq.) King, var. miquelii King, var . mollis (Miq.) King, and var. elongata King). Due to pubescent nature of leaves at both sides the examined specimens belong to var. mollis (Miq.) King, while Brandis [18] , Duthie [13] and Corner [19] have not discussed about these varieties in their work. Recently, Upadhyay & Srivastava [20] have selected the epitype for F. racemosa and correctly pointed out that F. glomerata was described by Roxburgh [21] and not by Willdenow [22] . Vernacular name: Pipal. Trees, 7-10 m tall, evergreen, without aerial roots, milky latex present; bark ashy-grey, smooth when young, exfoliating in irregular plates and darken when old; blaze reddish white with lighter bands excluding latex; wood whitish, moderately hard, young twigs & branches puberulous to densely puberulous. Stipules 25-51 × 4-7 mm, deciduous, elliptic, entire along margins, acute to acuminate at apex, sometimes minutely puberulous along margins otherwise glabrous. Leaves pendulous, pink in young stage, 24-30 cm long, spirally arranged; lamina 15-18 × 6-12.5 cm, broadly ovate, truncate or subcordate at base, slightly undulate along margins, 3-4.5 cm long caudate at apex, glabrous, subcoriaceous, shiny; mid rib prominent at both surfaces, reaches up to apex, basal veins 3-5, reaches up to 1/4 of the lamina, secondary nerves 8-10 pairs, reticulations fine and distinct on both surfaces; petioles 9-12.5 cm long, glabrous throughout in young stage, pubescent towards base and glabrous towards apex at maturity. Basal bracts 4, in two rows, 1 in outer row, 3 in inner row; outer bract ca. 5 × 7 mm, mostly bilobed, entire along margins, acute or obtuse at apex, pubescent outside, glabrous inside; inner bracts 5-6 × 6 mm, adherent to the fig body, elliptic to ovate or suborbicular, jointed at base, entire along margins, obtuse at apex, unevenly pubescent outside, glabrous inside. Fig body axil Uses: This is considered as a highly sacred tree in Hindu & Buddha religions since ancient time and worshiped in different ways at various occasions. The juice of bark is used for the treatment of ulcer, liver, spleen and skin diseases (Kirtikar & Basu, [15] ). The milky latex is used as sealing small holes in tires and hollow or-naments. The wood is moderately hard and durable so used in packing materials and in match boxes. The leaves are used as a fodder for elephants and cattle. The leaves and tender shoots are purgative and fruits are laxative. It is planted as an avenue or road side tree.
Notes: King [7] observed that basal bracts are spreading; however, in our specimens they are completely adherent to the fig body and Free standing trees or epiphytes, ca. 20 m tall, evergreen, aerial roots few, thin in bunches, 3-4 m long, not touching the ground. Stem profusely branched, greyish white with smooth bark and profuse white milky latex. Leafy twig 3-4 mm thick, solid. Stipules 6-9 × 2-3 mm, deciduous, lanceolate, entire along margins, acuminate, cuspidate at apex, glabrous. Leaves 7.8-9.9 cm long, alternate, spirally arranged, lax; lamina 7-9 × 3-4 cm, elliptic or sometimes obovate, cuneate at base, entire along margins, acute to acuminate with 0.8-1.3 cm long tip, glabrous; midrib more prominent on ventral surface; lateral veins 6-7 pairs; basal vein 1 pair, reaches up to ca. 1/4 or 1/2 of lamina, faintly branched; petioles 0.7-1 cm long. Basal bracts 3, 2-3 mm long with obtuse apex, persistent, glabrous or finely puberulous along margins. Fig  body sessile or subsessile, axillary, in pairs or sometimes solitary, rounded, 6-8 mm across, glabrous, slightly sunken at orifice, yellowish green, red at maturity. Apical bracts 3, ca. 1 x 1 cm, triangular, entire along margins, acute at apex, unevenly puberulous. Interfloral bracts few, minute, brown. Male flowers few, near the mouth of the receptacle; pedicel 1-1.5 mm long; tepals 3, free, spathulate, entire along margins, rounded to acute at apex, glabrous; stamen 1; filament minute; anther dorsifixed, dithecous. Gall flowers sessile or subsessile; tepals 3, spathulate; ovary ovoid, narrowed at both ends; style subterminal; stigma hooded. Female flowers sessile or subsessile, 1.5-2 mm long; tepals 3, red with white edges, spathulate, free; ovary ovoid to obovoid, sessile or sometimes shortly stipitate with few white hairs, mostly with red tinches; style short, subterminal; stigma simple. Achenes ovoid or obovoid, minutely tuberculate. mm long; tepals 3, hyaline, ca. 1 mm, spatulate, free, entire along margins, obtuse at apex, glabrous; ovary ca. 0.5 mm long; subsessile, pyriform; style ca. 1 mm long, subterminal or lateral, more than upper half portion hairy; stigma simple.
Flowering & Fruiting: April -July & DecemberJanuary.
Distribution: India (North West to North East & Central provinces, Andaman and Nicobar Island. From subhimalayan tract and outer hills, ascending to 5000 ft.), Nepal, Bhutan, China, Myanmar, Indochina, Malaysia.
Uses: The fruit juice mixed with turmeric, pepper and ghee is given internally to kill worms and in asthma (Kirtikar & Basu [15] ). The leaves and twigs are used as a fodder.
Note: Very similar to F. religiosa, but differs in having acuminate apex (vs. abruptly caudate) and undepressed globose figs (vs. depressed globose).
Specimens examined: Uttar Pradesh, Bahraich, Katerniaghat Wildlife Sanctuary: Kakraha rest house, 24. 10. Medium-sized tree with grayish brown bark; blaze red, fibrous with cream coloured latex. Stipules ca. 35 × 7 mm, ovate-elliptic, truncate at base, entire along margins, acute to acuminate at apex, unevenly pubescent outside, glabrous inside. alternate, elliptic, unequally oblique semisagittate at base, serrate along entire margins or sometimes entire up to lower half, pubescent to scabrous below, scabrous above, acute to subacute at apex; mid rib reaches up to apex, comparatively less prominent on upper surface; basal veins 4-6, reaches up to or less than 1/3 of the leaf lamina; secondary veins 8-10 pairs; petiole 1-1.5 cm long, puberulous. Receptacles ca. 2 cm long, axillary, single to 3 or sometimes more, born on separate quite elongated branches (up to 6 feet long) develop in clusters near base or in the middle of stem; peduncle 0-7 mm, surface tomentose. Basal bracts 3, ca. 6.2 × 3 mm, triangular, truncate at base, entire along margins, acute at apex, tomentose outside, glabrous inside. Fig body 7 -11 × 6-10 mm, globose to subglobose, tomentose, brown wart like structures on fig body, light pinkish. Apical bracts many, around orifice, 1-2 x 3 mm, pointed upwards, triangular in shape, truncate at base, entire along margin, acute at apex, puberulous outside, glabrous inside. Internal hairs absent. Male flowers present near the mouth of the receptacles with 3 lanceolate perianth; stamens with short filament and ovate anther. Gall flowers with 4 perianth united below; ovary globular, smooth; style lateral, very short. Female flowers ca. 2 mm long, sessile or subsessile; tepals 5, ca. Uses: The figs are sweet and eaten by locals as fruit. A bath made from the fruit and bark is a cure for leprosy. The juice from the roots is given in bladder complaints and visceral obstructions (Kirtikar & Basu [15] ). The fibre of the bark is used in the preparation of rope. The leaves are use as fodder for cattle.
